Structural comparison of p38 inhibitor-protein complexes: a review of recent p38 inhibitors having unique binding interactions.
Small molecule inhibition of protein kinases in the treatment of significant diseases such as cancer, Alzheimer's disease, diabetes, and rheumatoid arthritis has attracted significant attention over the past two decades and has clearly become one of the most significant challenges for drug discovery in the 21st century. While the recent identification of 518 different kinases in the human genome has offered a wealth of opportunities for drug intervention in the treatment of these diseases, it has also created a daunting challenge with respect to selective kinase inhibition as a viable strategy in target-based drug design. Over the past decade, the design and development of a small molecule that selectively inhibits the p38 mitogen activated protein (MAP) kinase has clearly emerged as one of these challenges within the industry. This review will focus on the comparison of the x-ray crystal structures and binding models of the most recent p38 inhibitor-enzyme complexes and the identification of the structural elements and interactions that may be important in providing inhibitor potency and selectivity toward the p38 MAP kinase.